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Date and solar 
hour angle 

TABLE 3.--Solar radiation inPasurenienls, atid deterniinationx of 
atniospheric factor, 6,  Ilhsli ingfon, D. C., Jatiicary, 193S-Con. 

[Val~iec in italics ha re  been interpolated] 

Solar 
alti- 
tude, 

h .  

POSITIONS AND AREAS OF SUN S P O T S C o n t i n u e d  

A4ir 
mass, 

711. 

[Communicated by Capt. J. F. Hellweg, Superintendent United States Naval Obserra- 
tory. Data furnished by Naval Obserratory, in cooperation with Harvard, Perkins. 
and Mount Wilson Observatories. The  differences of longitude are measured from 
central meridian. positive west. The  north latitudes are plus. Areas.are corrected 
for foreshortening and are expressed In millionths of sunk  risible hemisphere. The  
total area, including spnts and groups, is given for each day In the last column] 
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t49.0 

t34.0 +5.0 
t46.O 
t59.O 
t30.O 
4-51.0 
t62.0 
t75 .0  
t33.0 
t66.O 
t 7 6 . O  
t46.O 

329.6 +ll.O 139 _ _ _ _ _ _ _  253 

271.7 3lM.z +15.0 +5.0 __.___ ---~-. 45 50 ..-... .._... 
3 1 2 ,  +ll.O 80 ...-... .__._. 
325.7 +11.0 70 ._._._. 235 
275.1 f3.0 -..... 53 _.____ 
306.1 +15.0 -..... i4  _ _ _ _ _ _  
317.1 +10.0 85 ._._._. ._..__ 
330.1 +11.0 171 __..._. 333 
2i4.2 +3.0 _____. 37 _ _ _ _ _ _  
307.2 +14.0 -..... 62 ._____ 
317.2 +10.0 108 .-..... 207 
275.5 f2 .0  ___._. 15 19 

No sp0t.s. .. . ... 
No spots. ,~ .  - ~ .  
No spots. ____.. 
No spots. --. ~ _ _  
No spots. __.~._ 
No spots. _..___ 

-58.0 13.4 +G.O -..... 
-44.0 14.0 +5.0 -..... 
-79.0 326.0 f l 2 . 0  123 

-26.0 19.0 + K O  -..... 
-88.0 303,s f l 6 . O  24i 
-64.0 327.8 f12 .0  ...... 
-15.0 16.8 +6.0 ~ ___.. 

-33.0 E O  +4.0 -..... 

......- .._.._ 

. . .-.-. ...... 

.______ .._... 

._____. -.-... 

.._~___ ...... 
___.___ ____.. 

31 31 
154 154. 

....... --.... 

77 250 
____... .____. 

108 .--... 
216 571 

50 .-.... 

Jan. 13 (Perkins Ohserratory) .... 15 0 

Jan. 30 
3:28 a ......_._._ 
3:17 a _._._._._.. 
2:30 a .__.....___ 
2:W a ___.___._. ~ 

1:41 n .._._.____ ~ 

1:33 a _._________ 

15-2S 
1G31 
23-31 
24-15 
2S56 
ZS-21 

Jan. 31 
3:36a ._._...... ~ 

3:31 a ._.._....._ 
3:09 a .........._ 
3:02 a _._.....___ 
3:42 a .._._.__.._ 
2:34 a _____. ...- 
203 a .______..._ 
1:5S a .__._ __.._ ~ 

122 a ________._ ~ 

1:18 a-. .____._._ 

1 4 - Z  
IS14 
lS-39 
W30 
22-15 
23-16 
26-54 
27-24 
30-35 
30-53 

Jan. 31 (Naval Observatory! L... 

hlean daily area for Janu- 
ary ....-...-............-..-.-...-.-. 
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Date  
Eastern 

standard 
civil timf 

ospot i .  
OSPOtS. 
328.1 + l l . O  
313.3 +11.0 
328.3 +Il.O 
313.5 +10.0 
328.6 +lO.O 
314.3 +5.0 
328.3 + l O . O  
314.5 +9.0 
328.9 +11.0 
315.6 +10.0 
329.6 4-11.0 
315.0 +9.0 
329.0 f l l . 0  
315.6 f10.O 
329.8 + l l . O  
312.6 +11.0 
324.6 + l l . O  

- 
- 
- 
. 
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_._._ 
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53 

154 
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70 
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_..__ 

_._._ 

_____._____. ...-.. 
._.._.___.... 
.__..._ 186 

185 __-.-. 
....... 355 

154 ..__._ 
._._.__ 308 

_ _ _ _ _ _ _  247 

.__..__ 236 

.__._.. 27i 

.__.... 275 
154 ._.... 

._..___ 293 

..._....._.__ 

._._._., 140 

..___________ 

_____.___.... 

___._._._..-- 

..___._-_-..- 

1 t mos-/ 
iherir 

I Eastern 
s t andyd  
civil time 

Heliographic I Area lTota1 I, B 

Date centi- 
meter I 

rr.cnl . 853 . S5R . Xi0 
.946 
,946 . !>45 
,945 
.Y16 
.918 . N 7  
.97O 

.964 . Y67 

.94s . 061 

. By2 
1.015 

.71i 

.720 
,802 
. s M  . M6 . 8L7 
,865  
.8$8 . s97 
.900 

'7. ea1 
,693 
.699 
,709 
,711 
.TI4  
,747 
,748 
,746 
. i47 . io:, . 70s 

. 702 

.704 
,788 
,789 
. a 4  
,817 

.6oB 
,609 
,655 
,658  . 6.9s 
.69i 

.7J- 

. 2 3  

.726 

.71; 

Jan. 2.1 

2:w R ........... ?Fro4 
0:52 a ...._._._.. 3it3S 
0:u a ._.._...... 3it.5!1 
0:M a _.._....... 31-t.1 
0:O noon ....... 31-51 
1:08 p .___.....- 23-45 
1:12 p---  .~ _..__ 29-30 
2:OS p- .  _....._ 24-39 
2:12 p- . -  ...-.. 24-13 

. 070 . 070 . os0 . O i O  
,065 
.075 
.07(1 
.O65 .om . OS5 . os:, 

,065 
,040 
.045 
,045 . 060 . OS5 

. 070 . os0 
,080 
. OS5 
,115 
.OS0 . OS5 . OH5 
. OS0 
.075 

P=55.8. 

Jan. 14 (Mount Wilson) _________. 1 12 0 

Jan. 15 (Naval Observatory) ..... IS 16 

3. i0 
49 
I so 

1.067 
1.150 Jan. 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
.Tan. 
Jan.  
Jan. 
Jan.  

16 (Kava1 Observstory). ___. 
I k  (Harmrtl  Observatory) ... .. 
19 (Perkins Observntory) ... 
20 (Saval  Observatory) ..... 
3'2 (SnraI Obscrwtory). . -. . 

10 43 

13 15 
11 5 
16 25 
10 20 
10 44 
10 47 
11 lo 
10 56 

. . . . . . . 

23 (Nara l  Observatory) .....I 
24 (Naval Observatory) ..... 
28 (Naval Observatory) ...-. 
29 (Naval Observatory) ...-. 
30 (Naval Ohsermtory). . . . . 

3. Y i  
3. ii 
3. 11 
2. 98 
2. ti3 
2. 51 
2. 21 
2. l i  
1.!:6 
1.54 
-. . 

,909 
.PO6 

1. Ole 
1. n?Y 
1. 0.32 
1.126 
1. lil 
1 . l i 4  
1. 221 
1.213 

3n9 

POSITIONS AND AREAS OF SUN SPOTS PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 
JANUARY, 1933 

(Dependent alone on ohservations at  Zurich and its station at Arosa) 

[Data furnished through the courtesy of Prof. I\'. Brunner, Unlversity of Zurich, 
Switzerland] 

__ 
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~.~ ~~~ ~~ 

total area, inclu6ing spots an;l groups, is given for each day  in  the last column] 

Heliographic I Area i T o t a l  
- 
Diff. 
long. 

h. m 
12 29 
11 40 
13 23 
11 3 

14 6 

12 15 

la 60 

13 1 

13 50 

11 55 

15 40 

-70.0 
-74.0 
-59.0 
-59.0 
-44.0 
-46.0 
-22.0 
-32.0 
-18.0 
-1s. 0 
-4.0 
-5.0 
+9.0 
+8.0 

t 23 .0  
t2o.o 
t32.0 

1933 
1 (Naval Observatory) ...... 
2 (Nara l  Observatory) ....-. 
3 (Naval Obserratory) ...--. 
4 (Naval Obserratory) - -. _ _ _  

Jan. 
J w .  
Jan.  
Jan. 

Jan. 5 (Naval Observatory) ....._ 

Jan. 6 (Naval Observatory) - - - - - -  
Jan. 7 (Mount Wilson) _.._._.__.. 

Jan. 8 (Naval Observatory) - - - - - -  
Jan. 9 (Mount Wilson) __._._____. 

Jan. 10 (Naval Observatory)---.- 

Jan.  11 (Perkins Observatory) .... 

n = P a s s a p  of an average-sized group throuph thP central meridian. 
b =  Pnssaae of a large group or spot through the central meridian. 
(.=New formtitionof 3centerofactivity:  E, on theeas'Wrn pnrt of thesun'sdisk; W ,  on 

the Testern part: M, in the rentral ennc. 
d=Eutrance of a large or average-sized center of activity on the east limb. 

AEROLOGICAL OBSERVATIONS 
[Aerological Division, W. R. Gregg, in charge] 

By L. T. 8-4MUELS 

Free-ah t eniperatiires during Janu?ry averaged de- 
cidedly above normal except a t  San Diego, where sniall 
negative departures occurred. (See Table 1 .) The largest 
positive depnrtures occurred in the lower levels at  Omaha 
and Washington. Relative humidities averaged close to  
nomial a t  most stations, with the greatest deviations oc- 
curring at  Omaha where the departures were negative. 

In harmony with the laTge positive teiiiperature 
departures, the monthly free-air resultant wind directions 

contained either greater southerly or smaller northerly 
components than normal a t the corresponding stations. 
In  most cases the resultant velocities were above normal. 
At 3,000 meters elevation and above, however, but little 
deviation from the normal directions occurred. 

Airplane observations were made daily throughout the 
month a t  the Weather Bureau stations, with t,he esception 
of the 21st a t  Chicago when, dense fog continued all day. 



21 

+3.6 
+3.6 
+3.0 
+2. 7 
+2.5 
+1.2 

JANUARY, 19x1 

-3. 2 
-4.4 
-6.2 
-8. 7 

-15.0 
-20.2 

MONTHLY WEATHER REVIEW 

TABLE 1.-Free-air temperatures and relative humidities during January,  1933 
T E M P E R A T U R E  ("C.) 

........ 

........ 

........ 

........ 

........ 

........ 

-.8 
-2.8 
-5.2 
4 . 3  

-14.3 
-21.1 

+5. 1 
+4. 1 
+3.5 
+?. 7 
+1.5 
+1.5 

-1.2 
-2.5 
-4.5 
-7.3 

-12.6 
-19.1 

+4. I 

+4.4 
+4. 2 
+3.7 
+1. 2 
+3.5 

8.9 
7.3 
5.0 
2. 1 

-3.9 
-10.5 

+3.9 
+3.9 
+3.7 
+3.2 
+2.7 
+2.2 

-4. 6 
-i. 4 

-10.6 
-13.3 
-1Y.9 
....... 

+3.5 
+2 .2  
+1.2 
+1.1 
-.l 

....... 

1.4 f 5 . 5  ....... I........ ............................... 
--.3 +5.1 7,s +.s 5.4 +.l 2.8 +5.3 

-3.1 +4.5 ............................................. 

-12 .4  +3.0 -1.6 + .B  -4,s -.3 ............... 
-1Y.2 +2.3 ............................................. 

-6.1 +4.0 3.tiI  + .G . 4  --.3 -1.8 +4.1 

84 
77 
68 
63 
57 
50 

40 
45 

36 

(7)  69 ........ 82 (7) 
('J 67 ........ 75 (7) 
+11 67 ........ 67 4-2 
+lo 62 ........ 59 +1 +s 59 ........ M +1 
+5 55 _ _ _ _ _ _ _ _  50 -3 
+2 52 ........ 48 -e 
-2 52 ........ 4i 

-15 4y ........ 

80 
75 
72 
61 
49 
47 
47 
49 
45 

(!) 0) 
+7 
+3 
-4  
-6 
-7 
-6 

-14 

65 
so 
76 

ill 

01 
54 

+2 I 70 +5 

+7 59 +5 54 -3 

+13 50 +S -6 

+13 41 +Y :: 1 -2 
+13 33 +9 ............... 

+4 62 +1 $ 1  $3 
............................................. 
............................................. 

5 3 '  -1 
45 -4 
43 -3 
42 0 
39 +1 
41 +5 

G4 +5 
63 +5 
65 +7 
64 +ti 
66 +E 

............... 

R 
I .- - 

0.5 
1.3 
2.7 
3.8 
5.5 
5.6 
6.2 

. - - - 

-I- 
.g 

: : s  s a  
c 

-~ 

206 
250 
265 
2 0  
274 
272 
268 

.......... 
- - -. - 

-. 

.- 
8 

1.5 
1.9 
3.6 
4.7 
6.3 
7.4 
8.5 
7.0 

~ 

2 s  
0 "  

.; + n  
-~ 

201 
212 
248 
253 
251 
256 
270 
294 

4 .- 
c 

3.1 
4.1 
8.3 
8.5 
9.9 

11.1 

11.4 10.1 

-__ 

.9 
$ 2  

u 

8 2  

-- 

2 3  
234 
269 
273 
276 
2i4 

.._.. 267 
.......... 

4 .- 

0.5 
4.1 
8.2 

10.5 
11.8 
13.5 
13.2 

___.. 
..... 

~- 

-g 

$ 5  
1 

8 :  
- L .  

-~ 

91 
102 
10s 
lW4 
233 
242 
250 
274 
267 

1.7 
5.5 
6.3 
6.6 
8.4 

10.9 
13.1 
.__._ 

62 1.0 90 
191 2 .2  31 
237 3.3 334 
217 3.8 331 
268 4.0 32s 
267 4.3 320 

____.. __.___ 314 _ _ _ _ _ _  _ _ _ _ _ _  313 
.____ 1 _ _ _ _ _ _  _ _ _ _ _ _  __._.. 

98 
106 
287 
274 
310 
306 
303 
289 

1.0 169 
1.2 176 
0.6 231 
1.4 280 
2.5 282 
5.0 269 
6.4 314 
6.7 

Altitude 
(meters) 
m. s. 1. 

-11- -- 
Depar- 

normal 
:ryi Mean 

Depar- Depar- 

normal normal 
Mean [:: hlean 

---- 

Depar- 

normal 
Mean 

-- 

Depar- 

normal 

Depnr- Depar- Depar- Depar- Depar- 

normal normal normal normal normal 

ture Mean 

-11- 
Surface. .-. 
500. - ._. -. - ._ .. 
1,000 ........... 
1,500 ........... 
2,ooo ........... 
2.500 ........... 
3.000 ........... 
4,000 ........... 
5.000 ........... 

7. 2 
8. 3 
8.3 
7.1 
5. 3 
2.8 
. 3  

-5. 1 
-12.0 

RELATIVE H U M I D I T Y  ( P E R  C E N T )  

(7) 

-12 
-16 
- 16 
-17 
-15 
- 17 

- 

Surface ........ 
500. ........... 
1,000 ........... 
1,500 ........... 
2,000 ........... 
2,500 ........... 
3.000 _ _ _ _  .-.-.-- 
4,ooo ........... 
5,000 __._ .-. .-.. 

77 
71 
56 
47 
41 
40 
3Y 
38 
37 

I1 I I1 I I1 I - 

ll.-. .... 1.. .... ..I1 ....... I ........ / I  ....... I ........ 
Weather Bureau airplane observations made near 5 a. m.; Navy airplane observations uear 7 a. m.; Eliendaie kite obser\ations near Y n. in (Tebxnty-Elth meridian time). 
1 Temperature and humidity departures based on normals of Due West. S C 
2 Observations made b y  Massachusetts Institute of Technology 
3 Temperature and humidity departures based on normals of Royal Center, Ind 
4 Temperature departures based on normals determined by interpolating between those of Qroesbeck, Tex., nnd Broken Arron, Vhla. HumldIty depnrtures based on normals 

6 Temperature and humidity depnrtures based on normals of Drexel, Nebr. 

s Surface and 5Wmeter departures omitted because of difference in time betxeen airplane ob>erratious and thoae of kites upon nhich the normals are based. 

of Qroesbeck, Tex. 

Naval air stations. 

T A B L E  2.-Free-air re s i t l tn i~ t  ioiiids (inders per  yecold) based O I L  pilot  bnlloon o b s e r ~ ~ ~ l i o m  iiinrle n e w  7 ( 1 .  T I L .  (E. S. T.) tlnriiig J U T L I I ~ T ~ ,  1.933 

-4ltitude (meters) 
in. s. 1. --II- -/I- __. ,I .- .g Q .- ,k 

- 8 2 8  c z g  
~ - _ _  

0 

0.8 45 1.8 
3. 5 90 3. 1 
3.!4 145 1.9 
4.5 237 1.4 
5.2 259 2. 1 
6.4 256 3.2 
5.9 262 3.2 
..... 24s 2.i 
..... 266 9.3 

~ _ _  
2 5 .g 
" 8 ;  .B 7j .- n + ~  

3 .- u 

- ~ _ _  
0 

26 0.7 314 
__._.. __..__ ?is 
.____. ____._ 256 
............ 269 

278 2.6 278 
266 5.3 2S1 
266 8.4 278 
268 11.5 284 
284 8.3 ..... 

- 

1.4 300 0.8 
3.4 ............ 156 
5.9 281 7.3 165 
6.4 251 9.8 l i 9  
7.2 287 11.0 218 
8.2 2S2 13.4 255 
Y.? 276 13.6 241 

IO. 6 ............ 262 
....................... 

I/ II 

-~ 
R ,; 
5 6  
Q .- * u o  
O E  
-- 

1.6 274 
5 .2  .._._ 
7.2 ___._ 
8.7 __._. 
9.0 267 
8.9 2i3 
7.8 280 
..... 284 

2w 

_ _ ~  

.- ,R .z +2 

0 0  
0 -  
- L  $ 5  

I 
~- 

2.6 
..~.. 2.51 
8.5 25ti 

11.0 2 i l  
12. 1 YJ4 
12.5 29.4 
12.8 258 
S.6 .__.. 
.......... 

.2 .s 
$ 5  
.- I 
0 0  
O a J  

- L .  

___ 

1.0 199 
6.3 227 
7.0 246 

"59 
4 ,  58P 
2.9 295 
2.6 265 
s.7 .____ 

5. z 

. - - - - - - - - 

i. 8 +. ,g 
$ 5 $ 5  

9.1 233 I 7.R 219 

c 'Z .z - 
u o u u  2 z s z  
_ _ _ _ _ ~  

2.5 211 3.9 178 

12. 0 25s I 1 1 . 0  248 
13 .5  26s 111. 1 25i 
13.1 I C Y  12.2 262 
13.1 269 14.0 257 
.--.. 271 13.0 2G1 
................. ?I2 
....................... 

-11- -- ~ 

6.1 228 
..... 234 
..... 247 
..... 258 
9.4 268 

15.5: 277 
16.4 ..... 
13.9 ..... 
i.9 ..... 

Surface. ......... 
500.. ............ 
1,ooo ............. 
1,500 ............. 
2,000 ............. 
2,500. ............ 
3,000 ............. 
4,000 ............. 
5,000 ............. 

1.9 253 
5 . 4  ..... 
7.2 252 
6. 5: 
9.8 276 

11.5 274 
12.3 li5 
12.8 256 
.......... 

II I II 

II 
II 

II 
Los An- Medford, Memphis, New Or- Oakland, Oklahoma Omaha. Phoenix, ::!,$zh Ssult' Seattle Washing- 1, h'nries 11 Wash.) 11 ton, D. C. 

f , l ! ~ ~ ~ ~ ~ ~ r s ,  (1-1 meters) (10 meters) 
geles Cnlif. 11 Oreg. 11 Tenn. I/ leans La. 11 Calif. 1, City, Obrla. 1 1  Nebr. 11 Ariz. 11 
(217 helers) (410 meters) (83 meters) (25 meters) (8 meters)  io^! meters) (306 meters) (356 meters) 2::;) 

Altitude (meters) 
m. Y. 1. I II- 

R .u .- u 
* - > . .- 

I. a 
6. 6 
R. 5 

10. 1 
11.0 
12.7 
14.1 
_.-_- 

Surface.. ........ m.-.-.--------- 
1,000 ............. 
1,500 ............. 
2,ooo ............. 
2,500 .___._---.--- 
3,000 ___._________ 
4,000-------.----- 
6,000 ____________. 

- 


